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Abstract 
E-learning is characterized both by human-human interaction (between students, fellow students and teachers) and by human-
machine interaction (between students and e-learning software) to support the learning process. Since several studies point out
that men and women differ in their interaction with technology, we perform one-way and inter-individual factor ANOVA 
analyses to test the existence of significant differences in the assessment and use of e-learning activities by male and female
students in the context of an online project between two European universities. As a result, there are few differences between 
male and female students in their use of e-learning and their motivation and satisfaction. 
© 2010 Elsevier Ltd. 
Keywords: Gender; e-learning; interuniversity collaboration. 
1. Introduction 
Computer culture and the Internet have been traditionally associated to men (Adamus et al., 2009). In this sense, 
it has been pointed out that males and females do not make use of technology in the same ways or at the same levels 
of expertise or experience (Dorman, 1998), being men more likely than women to use online media, while women 
are more likely than men to express a lower overall proficiency with computers (Kayany and Yelsma, 2000).  
Since e-learning is characterized both by human-human interaction (between students, fellow students and 
teachers) and by human-machine interaction (between students and e-learning software) to support the learning 
process, we aim at testing the existence of significant differences in the assessment and use of e-learning activities 
by men and women. Considering the population of students taking part in a e-learning collaboration project between 
the University of Valencia (Spain) and the London School of Economics (United Kingdom) through Moodle, we 
test the existence of significant gender differences in student perceptions and performance. In order to achieve this, 
we collect data on student motivation with the online activities, student satisfaction with the online learning 
environment, student online activity statistics from Moodle and final course grades.  
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2. Literature Review 
Gender differences have been reported in the sense of men being more prone to use computers and new media 
(Dorman, 1998;Kayany and Yelsma, 2000; Adamus et al., 2009) as well as in the way women and men evaluate 
technology and make use of it (Venkatesh and Morris, 2000; Adamus et al., 2009). Women consider computers as 
social media and they are more involved than men in communicative activities.  
Regarding gender differences in e-learning, there has been little empirical evidence so far for the existence and 
the effects of these, and the few studies that exist are often contradictory. While one position argues that there are 
gender specific behavior patterns that may lead to a discrimination of women using e-learning (e.g. McSporran and 
Young, 2001; Astleitner and Steinberg, 2005), others argue that e-learning, through its flexible and interactive 
learning approach favors particularly women (e.g. Bruestle et al., 2009). Notwithstanding, neither gender roles nor 
technology can be seen as stable categories (Bruestle et al., 2009). There is evidence supporting that men and 
women express varying degrees of anxiety, acceptance, and interest in new technologies across time (McCoy and 
Heafner, 2004) and the gender gap is narrowing over time (Shaw and Gant, 2002). Among the factors that contribute 
to reduce the gender gap it has been pointed out access and training. 
Notwithstanding, women prefer – according to their point of view of computers as social media – communicative 
activities. Thus the development of the web 2.0 with its focus on communication and social tools has led to the 
increasing number of female Internet users (Adamus et al., 2009). This female focus on communication and 
cooperation also highly influence learning situations. Men tend to give longer and more frequent statements while 
women show more openness for other’s proposals and willingness to cooperate. Women prefer working in groups 
while men are more likely to solve problems on their own (Adamus et al., 2009). 
3. The interuniversity bilingual e-learning project 
An interdisciplinary collaboration was developed in Spanish for the topics proposed by students at the London 
School of Economics (LSE), and in English by students at the University of Valencia (UV), respectively. In 
particular, the activity was held for LSE students taking an optional course such as Spanish Language and Society, 
which is oriented to non-Spanish-speaking students, and for students at UV taking a core course of the Business 
Administration degree (i.e. Marketing Research) in English, which is not the native language for most students. The 
specific objectives of this interdisciplinary project are, among others, to engage learners in activities that contribute 
to develop their linguistic skills in the target language, raise awareness of the attitudes, values and beliefs of the 
target cultures and to promote cooperation and exchange of ideas and information on economics, management and 
social issues (Byrne et al., 2007).  
The project was developed throughout six weeks. During this time, the students had the possibility to take part in 
several oral and written activities and discussions moderated and supervised by the lecturers in charge of 
coordinating the project, who are specialized in the respective subjects through the course management system 
Moodle. Students had to do several tasks (written reports, oral presentations or individual research projects) in 
groups. In particular, students of both universities had to fill in their profile forms and introduce themselves in the 
forum. The rest of tasks were not common. Thus, UV were asked to elaborate a questionnaire that had to be 
supervised and pre-tested by LSE students, as well as to analyse data collected by LSE students from surveys in 
London. Regarding LSE students, they were asked to ask questions on social topics to UV students and, based on 
the information collected from UV students, to write a collaborative essay through Wiki. Students were free to 
decide the workload of this activity, since they could access Moodle both in class and at home, being evaluated the 
results of these activities at the end of the course.   
Concerning the course edition 2008-09, 24 UV students of Marketing Research (core course in the seventh 
semester), and 23 LSE students of Spanish Language and Society (outside option) took part in the proposed 
activities. In the UV group 14 students were male and 10 female, while in the LSE group 6 were male and 17 
female. The male/female proportion for UV is similar to other core seminars, while the presence of women is more 
intensive in the LSE case. Once the course is finished, the lecturers responsible for the project collected the 
information about participation from Moodle statistics and processed all the resulting data. In particular, data is 
gathered regarding student participation, i.e. duration of the connection period (number of days between the first and 
last login); number of logins; profile, resources, blog, forum and wiki view; comments sent to forum and wiki, and 
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number of uploaded documents. Additionally, students fulfilled a short questionnaire including questions related to 
their motivation and satisfaction with the activity. This took place once the project was over. 
4. Results 
Student participation in the project was high for both institutions, so that apparently students are very interested 
in this type of activities (Table 1). In addition, upon the assessment of the different assignments delivered, students 
show to be able to use and to structure the information provided by their collaborators in the co-participant 
institution. Table 1 exhibits mean values, standard deviations and F value for the ANOVA test to check the presence 
of significant differences in the analyzed variables between male and female students.  
Table 1. Participation and final grade depending on gender
 Male (n=19) Female (n=30)  
Variables Mean Stand. Dev. Mean Stand. Dev. F
Duration of the connection period (days) 39.00 25.30 52.13 31.58 2.33 
Number of logins 7.42 3.32 8.80 5.01 1.12 
User profile views 6.68 4.76 8.30 9.17 0.50 
Resource views 1.63 2.48 3.53 3.93 3.54c
Blog views 0.16 0.50 0.37 0.67 1.36 
Forum views 34.58 20.18 29.87 19.96 0.65 
Wiki views 4.21 8.71 11.77 11.52 5.99b
Comments sent to forum 6.26 3.31 5.57 3.56 0.47 
Comments sent to wiki 0.37 1.16 1.30 1.58 4.90b
Uploaded documents 0.47 0.96 1.30 1.64 3.93c
Final grade 24.25 29.65 43.34 29.69 4.40b
     ª Statistically significant at p < 0.01
Significant differences between male and female students are observed in some of the analyzed variables. In 
particular, female students show higher resource and wiki views, as well as comments sent to the wiki and uploaded 
documents. This higher involvement of female students is ultimately translated into better final grades in 
comparison to male students. 
Additionally, we measured student intrinsic and extrinsic motivation to take part in this e-learning activity 
through two scales of four items each, adapted from Young (2005) and ranging from 1 (total disagree) to 10 (total 
agree) based on the degree of agreement with each suggested sentence. Furthermore, we analyzed the degree of 
satisfaction with the online learning environment. With this purpose, we measure student satisfaction with the 
electronic learning environment through a 10-item scale adapted from Hannon and D’Netto (2007). Items were 
ranked through a 5 point-scale ranging from 1 (totally disagree) to 5 (totally agree). Descriptive and F statistics for 
the items of these scales are shown in Table 2. 
Table 2. Motivation and satisfaction depending on gender
Male (n=19) Female (n=26) 
Item Mean St.dev. Mean St.dev. F
Intrinsic motivation
I have the satisfaction of improving my personal knowledge and skills. 7.42 1.68 6.73 1.46 2.17 
I have a sense of personal accomplishment. 7.00 2.06 6.35 1.55 1.48 
I have completed exciting and challenging class activities. 6.68 2.24 6.58 1.47 0.04 
I enjoy learning about an interesting subject. 7.84 2.09 8.23 1.31 0.59 
Extrinsic motivation
I think that the required time will have a negative effect on my social life and other grades* 
   
3.37 2.85 2.12 1.70 3.38c
I will have simply completed a required course, nothing more* 3.47 2.04 4.81 2.59 3.46c
I will receive a good grade that will help my Grade Point Average. 6.47 2.19 7.12 1.66 1.25 
I will make other people proud of me. 5.32 2.47 4.65 2.86 0.66 
Satisfaction
I had no problems using the online technology 4.21 1.08 4.64 0.49 3.11c
Online activities in the program are useful and relevant 3.84 0.83 4.00 0.96 0.33 
I need to ask for the lecturers advice often during the course* 3.16 0.96 2.64 1.07 2.75 
The rules and expectations in using online discussion are clear to me 4.21 0.85 4.28 0.74 0.09 
I sometimes need help using the online software and finding my way around* 2.63 1.16 1.88 0.97 5.44a
I usually write long posts to online discussion 3.11 0.74 2.56 0.92 4.50a
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I find easy to use an informal style in an online discussion 3.95 1.02 3.72 1.06 0.51 
I find difficult to write in an analytical or critical style* 2.26 0.93 2.16 0.99 0.12 
Technical help is available and helpful 3.74 0.93 3.72 0.94 0.00 
I found online communication a friendly experience, not a lonely one. 4.05 1.03 3.92 1.04 0.18 
a, b, c Statistically significant at p < 0.01, p < 0.05 and p < 0.10, respectively.  
(*) Inverted item 
As it can be observed from Table 2, only two of the four items of extrinsic motivation show different values for 
male students in comparison with their female classmates. In particular, male students feel that the class activity has 
a negative impact in their social life and other grades in comparison to female students, while the latter tend to 
declare that their participation has been restricted to what it is required.
Regarding intrinsic motivation, no significant differences have been observed. Generally, all the items show scores 
near or over the midpoint of the scale. Therefore, we understand that the proposed e-learning activities are valid to 
motivate students of both genders intrinsically and extrinsically.
Consistently with previous results, satisfaction with the learning environment is high for both male and female 
students, since for all the items of the questionnaire, excepting the inverted items, scores exceed the midpoint of the 
scale (3). Notwithstanding, there are significant differences between male and female students with regards to three 
items. In particular, male students declare to write long posts to online discussion and need more help using the 
online software than their female classmates, while women find no problems when using the online technology. 
These results seem to provide partial support to Bruestle et al. (2009), who argue that e-learning, through its flexible 
and interactive learning approach, favors particularly women.  
Since we have studied gender differences considering altogether students of LSE and UV, and the percentage of 
male and female students is not exactly the same in both institutions, an analysis to examine the significant of the 
main effects of gender and university of origin as well as their interaction is conducted. In particular, an inter-
individual factor ANOVA is conducted for variables with significant differences in previous sections (Table 3). 
Table 3. Inter-individual factor ANOVA for variables with significant differences
University
main effect F 
Gender  
main effect F 
Interaction effect F  
(university * gender)
R2
Participation and grade 
Resource views 16.48a 1.63 1.76 0.403 
Wiki views 29.25a 3.58c 1.32 0.537 
Comments sent to wiki 23.87a 2.53 2.53 0.497 
Uploaded documents 4.42b 2.92c 2.07 0.250 
Final grade 11.32a 0.44 0.78 0.270 
Extrinsic motivation
I think that the required time will have a negative effect on my social life and 
other grades. 
2.70 5.28 b 0.00 0.132 
I will have simply completed a required course, nothing more. 2.41 1.58 0.28 0.139 
Satisfaction
I had no problems using the online technology 0.01 2.63 0.56 0.083 
I sometimes need help using the online software and finding my way around 0.31 5.39b 0.16 0.127 
I usually write long posts to online discussion 3.35c 2.00 0.31 0.168 
a, b, c Statistically significant at p < 0.01, p < 0.05 and p < 0.10, respectively.  
As a result, we obtained that differences in participation and final grade, as well as the item “I usually write long 
posts to online discussion” are mainly related to the university of origin. These differences may be due to the 
specific features of the task design for LSE and UV. Among others, activities for LSE student required uploading 
more documents than for UV students, and the contribution of this activity to final grades differed across 
universities.  
Gender differences are observed for wiki views and uploaded documents, being these a more common practice 
for female than for male students. Additionally, it is observed a main effect of gender in the assessment of the item 
“I think that the required time will have a negative effect on my social life and other grades”. In this sense, 
regardless the university of origin, there are significant differences in the perceived effect of this e-learning activity 
on student social life. In particular, as shown in Table 2, male students consider that this activity interfere at a 
greater extent in their social life in comparison to their female classmates. This finding is in the line of Adamus et al. 
(2009), who point out women’s preference for communicative activities, according to their point of view of 
computers as social media. Finally, women tend to declare less often than men “I sometimes need help using the 
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online software and finding my way around”. This result may be related to the more frequent use of several tools of 
the virtual learning environment and increased practise of female students.  
5. Conclusion 
According to our experience, differences in assessment and use of e-learning depending on gender are scarce. 
According to some previous research, results indicate that, in general, there are no significant differences in average 
participation, grade, motivation and satisfaction between male and females. There are just some differences in the 
use of some Moodle resources and in a limited number of items related to the higher perceived interferences of the 
e-learning activities with social life in men and a greater sense of duty in women. 
Notwithstanding, some results may be explained by the tasks to be complied depending on the university of 
origin and/or different levels of language command, since most of contents in the virtual learning environment are in 
English and LSE, where most of students are native English, shows a higher percentage of female students. 
All in all, we find support to the positive influence of interdisciplinary e-learning activities through Moodle on 
student participation, motivation, and satisfaction with the electronic learning environment for male and female 
students. In contrast, task design of e-learning activities and/or English command seems to exert more influence on 
student participation and assessment. Therefore, an adequate choice of varied well-structured exercises, combining 
individual and team activities, with illustrating pictures and texts, as well as the continuous tutor support, are issues 
to be taken into consideration in order to guarantee equal opportunities for all students. 
Nevertheless, this evidence is not conclusive, since this experience should be replicated in other courses to 
guarantee its validity. Additionally, we understand that this research is not free of limitations. As far as the 
quantitative data is concerned, the obtained results may be biased due to the reduced number of students in these 
courses. In this sense, qualitative research and data triangulation may have provided illustrating results and 
therefore, we consider them as further research avenues. 
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